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Introduction
In the past 20 years the role of a good regulatory framework for a country's development has been emphasized by policy makers, researchers and international organizations alike. The regulations of a country are part of its economic institutions, whichin turnare shaped by the political institutions (Acemoglu and Robinson 2012) . In general, institutions of a country are defined as the arrangements that structure the political, economic and social interaction among its members. Their main function is to reduce uncertainties that result from incomplete information due to information asymmetries and transaction costs (North 1990 ). This facilitates market interaction and improves the functioning of markets in general. In contrast, poorly designed institutions can significantly increase costs and hinder economic activity and specialization (Lee 2008 , Borrmann et al. 2006 .
Closely linked to regulation is trade liberalization or economic integration that can amplify the effects of good or bad regulation. Through increased integration into world markets firms and production factors have become more mobile. Consequently, regulation can become a competitive advantage or disadvantage and can either attract firms or become one of the reasons they move into another country with more favorable regulation. Therefore, the growth effect of regulation could depend on the country's level of economic integration.
Despite econometric issues, such as data availability and endogeneity, there have been attempts to look at the simultaneous influence of general institutions and trade, in most cases finding joint validity of both (Alcalá and Ciccone 2002 , Dollar and Kraay 2003a , Rodrik et al. 2004 ).
This view, however, is challenged by Dollar and Kraay (2003b) , who argue that the instruments used in those studies (e.g., historical and geographical factors) have good explanatory power for both the trade and the institutions variable in the first stage and therefore they cannot determine the partial effect of trade and institutions on growth. In addition, Acemoglu and Robinson (2012) argue that the political institutions only have an indirect effect on economic growth, namely through their influence on economic institutions. Where the political institutions are extractive and lack centralization, there will also be extractive economic institutions that set no incentives and opportunities concerning participation of individuals and firms in economic life. As a result, there will be little or no economic growth. Regulations, especially business regulations, as part of a country's economic institutions, set the rules for firms and thus influence the number of firms in a market, as well as their productivity and competitiveness. If a good regulatory framework allows firms to operate efficiently and improve their productivity, the result will be higher growth. A regulatory framework that distorts the market mechanisms, on the other hand, will impede economic development.
Due to the lack of suitable data and methodological issues, however, there have been few studies analyzing the effect of (business) regulation on income. Jalilian et al. (2007) investigate the impact of regulatory quality on both a cross-section of 117 countries and a panel of 96 countries from 1980 to 2000 using the World Bank Governance Indicators and government/regulation data from the International Country Risk Guide (ICRG). The authors observe conditional convergence once a variable for government effectiveness or regulatory quality is included, all of which seem to be positively associated with economic growth. In addition, their results suggest that regulation rather than more general governance issues seem to have a larger impact on growth. Djankov et al. (2006) addressed a similar question, using the Doing Business database by the World Bank with average annual GDP per capita growth between 1993 and 2002 as the dependent variable and argue that the impact of regulatory quality on GDP growth is very large.
Specifically, an improvement from the worst to the best quartile of business regulation is associated with a 2.3 percentage point increase in average annual GDP growth, whereas for example a country's improvement from the worst to the best quartile in primary school enrollment implies an increase in growth by "only" 0.9 percentage points.
In a similar strand of literature Easton and Walker (1997) , De Haan and Siermann (1998), Carlsson and Lundström (2002) and Gwartney et al. (2004) among others use the Economic Freedom Index (Gwartney et al. 2012) to study the relation between the broader concept of economic freedom and GDP growth 1 . Their results indicate that economic freedom matters for growth, but that the effect differs depending on the type of economic freedom measure (Carlsson and Lundström 2002, De Haan and Siermann 1998) .
Finally, a number of studies has examined the effects of regulatory quality in financial, labor or product market regulation on the reallocation of resources, investment and productivity. Most of these studies, however, use very recent data and therefore do not capture a long-term effect. 2
The general finding of these studies is that low-quality regulation has adverse effects by increasing the firm's costs, reducing factor accumulation, investment and productivity, distorting the efficient allocation of resources and restricting firm entry and competition among existing firms (Eifert 2009) 3 . Especially developing countries might be prone to problems associated with excessive regulation that has been introduced by government officials to increase their rents (Jalilian et al. 2007 ).
Notwithstanding the relatively convincing results it is possible that a better regulatory environment does not increase growth in a direct manner, but rather through trade or better global integration of a country. If firm productivity is reduced through excessive red-tape the domestic companies will not be able to compete with foreign producers that face less burdensome regulations and trade will be reduced. On the other hand, firms may also move abroad to produce in countries with less stringent regulations, resulting in increased trade.
Therefore, the effects of trade and regulation on growth cannot be examined independently, especially if one wants to investigate the effects of regulatory reform in the process of economic integration. In addition, there may be feedback effects.
Only very few studies have looked at the joint influence of trade and business regulations so far. Freund and Bolaky (2008) examine the linkages between trade, regulatory quality and income levels in 126 countries for an average of 2000-2004, arguing that distorting domestic policies may limit the positive effect of trade by restricting the reallocation of production to sectors with a comparative advantage. They use "entry regulation" from the World Bank Doing Business Indicators, because of the importance of Schumpeterian "creative destruction" for economic growth, as well as instruments such as the share of population speaking English or another major European langue or the legal origin of a country and find that regulation influences the income-effect of trade. In detail, well regulated countries profit more from trade, while countries with heavy regulation do not benefit at all. Borrmann et al. (2006) estimate the interaction between trade, income and institutions, including business regulations in a cross-section of countries using Ordinary Least Squares (OLS) and an Instrumental Variable (IV) approach with very similar results. Their findings are 3 For a good overview on regulation, the allocation of resources and productivity growth see Arnold et al. (2011) . The effect of financial market regulation on economic growth has been of interest from the late 1990s, for example by Rajan and Zingales (1998) and Beck et al. (2005) . Recent empirical studies on the effects of product market and labor regulation on economic growth, productivity, investment and innovation include , , Nicoletti and Scarpetta (2003) , Aghion et al. (2004) , Gust and Marquez (2004) , Besley and Burgess (2004) , Klapper et al. (2004) , Botero et al. (2004) , Crafts (2006) , Conway et al. (2006) , Micco and Pagés (2006) , Klapper et al. (2006) , Viviano (2008) , Poschke (2010) , Bourlès et al. (2010) and Buccirossi et al. (2013) . that countries with low-quality institutions (bottom 20 or 30 per cent) cannot reap the benefits of increase trade, with regulatory quality (e.g., labor market, market entry and tax system efficiency/tax level) playing a more important role than good governance. In a slightly broader context of integration, Busse and Groizard (2008) use the Doing Business Indicators to find that countries with excessive business and labor regulations cannot benefit from FDI as much as countries with relatively low regulatory burdens 4 .
As previously mentioned, data restrictions have hindered research and there has not been a longterm panel data study dealing with possible linkages between trade, regulation and income so far. In addition, endogeneity issues require a suitable methodology. The commonly used IV approach has been criticized by Dollar and Kraay (2003b) , who argue that the specification suffers from identification problems, because the historical and geographical instruments used in the literature usually have good explanatory power for both the institutions and the trade variable. Consequently, the studies are relatively uninformative about the partial, causal effects of trade and institutions on income. To identify whether trade or institutions drive income growth another method needs to be employed.
Based on the properties of the augmented Solow model (Solow 1956) , with the addition of allowing technology to differ across countries, this paper establishes the theoretical relationship between regulation, trade and growth. Based on this theoretical relationship we estimate the impact of regulation and trade on growth, taking into account methodological issues by using the System Generalized Method of Moments (GMM) introduced by Arellano and Bover (1995) and Blundell and Bond (1998) . The estimator uses lagged levels and differences of potential endogenous variables as instruments and therefore does not require external instruments. Our aim is to establish an empirical linkage between trade, regulation and economic growth in a cross-section of 106 developed and developing countries between 1970 and 2009 using an index of business regulation compiled by the Fraser Institute (Gwartney et al. 2012) . We find that, although trade is also significant, regulatory quality, has a bigger and highly significant, nonlinear, positive impact on economic growth. These results suggest that instead of pushing further trade liberalization, scarce resources of developing countries should be directed towards improving the regulatory framework.
The remainder of this paper is structured as follows. The economic foundation based on the augmented Solow model and the resulting econometric model, including the methodology and the data set, are outlined in Chapter 2. The empirical results are then presented in the following Chapter 3, while in Chapter 4 we test the robustness of our results. We find that both regulation and trade are positively associated with economic growth. Chapter 5 concludes.
Model and Data
As economic theory provides relatively little evidence on how regulations should enter a growth model, our starting point is the augmented Solow model (Solow 1956 ). To account for regulation our model assumes, in line with Gundlach (2005) and that the diffusion of technology in a cross-country context depends on factors that differ across countries. It therefore combines the production function approach that focuses on increasing human and physical capital and on technological progress to enhance economic growth with the institutional approach which sees institutions as the main determinant of the availability and productivity of resources and thus the main driver of income growth (Gwartney et al. 2004 ). Economic growth is measured by the logarithm of GDP per capita in period t (lnyt) minus the logarithm of GDP per capita lagged by one period (lny0).
(1)
The savings rate in this model is denoted by sk and sh is investment in human capital. In the last term δ is the depreciation rate, n is the growth rate of labor force and g is the rate of technological progress. Furthermore, Ait is the level of technology in a country i at period t.
According to Gundlach (2005) this level of technology Ait depends on the initial level of technology A0 and the change of technology g, which is constant across the world. Countryspecific factors, such as regulations or other endowments are inc luded in the term Xij.
(2)
Inserting this definition of technology into the augmented Solow model yields a model that takes into account that the determinants of technology might actually differ across countries and that differences in income might be a result of those cross-country differences in technology.
(3)
In the next step, we derive a testable regression equation from the model, where lnyit-1 is the logarithm of the initial GDP per capita (ΔGDPpc (t-1)) to account for convergence, sk is the savings rate, approximated by the gross fixed capital formation as a share of GDP (InvShare), sh the investment in human capital, calculated as average years of secondary schooling of the total population aged 15 or older (Education). The growth rate of the labor force is approximated by the population growth rate (PopGrowth). In line with Mankiw et al. (1992) we add constant of 0.05 p. a. for g+ δ 5 . Finally, the model includes time dummies (τt), countryspecific fixed-effects (ηi) and an error term (νi). All potential determinants of technology development that differ across countries, as suggested by Gundlach (2005) , are included in the vector Xj,it.
(4)
As previously mentioned, institutions might play a role in the process of economic growth through their effect on transaction costs, but recent evidence suggests that regulation does even play a bigger role. Additionally, the degree of integration might influence the diffusion and therefore the level of technology in a country.
The regulatory channel (RegQuality) is captured by the regulation component (#5) of the Economic Freedom variable compiled by the Fraser Institute for their annual report Economic Freedom of the World (EFW) (Gwartney et al. 2012) . The report provides extensive data on the different dimensions of economic freedom in five broad areas: the size of government, the legal structure and property rights, access to sound money, freedom to trade internationally, and regulation of credit and business. We only use the fifth chain-linked 6 sub-component of this 5 Mankiw et al. (1992) derived the values for g and δ from available U.S. data. Using the capital consumption allowance and the capital-output ratio to estimate δ and average income growth per capita to approximate g, they find out that δ is about 0.03 and g is about 0.02. They also test other reasonable values and find that they have only little effect on their estimates. 6 The chain-linked is used to ensure comparability of data throughout time even if the number of variables may have changed.
indicator as a proxy for the quality of business regulations, which again consists of a broad range of subjective and objective sub-indicators for regulation that might affect firms through labor, product and credit markets 7 . It ranges from 1 to 10, where higher scores reflect less burdensome regulation for firms and thus imply more business-friendly governance.
Criticism, however, is raised concerning the main explanatory variable RegQuality In order to ascertain the robustness of the results we employ a second variable for regulatory quality, that is, bureaucratic quality (BurQuality) from the International Country Risk Guide (ICRG) (PRS 2011). It is available from 1984-2009 and ranges from 0, which means very low quality to 4, very high quality 8 . This variable has a slightly different focus than the EFW variable and is high if the regulatory regime is stable and risks for investors are low.
Using different variables is of particular importance since there is no general definition of "good" regulation. The Economic Freedom variable has a high score when regulation restricts economic activity as little as possible, due to the liberal attitude of the Fraser Institute. It is beyond dispute that a completely liberal approach without any regulation is not desirable in all areas of economic life. The Bureaucratic Quality indicator is used to evaluate the risks of a country, therefore its score is higher when bureaucracy is relatively stable 9 . So, depending on 7 The use of survey data in indicators for political or economic institutions has often been criticized. Gwartney and Lawson (2003) , however, argue that by using objective variables only, important dimensions will be omitted due to data limitations or measurement problems. To obtain a more thorough indicator the authors therefore include high quality survey data from the Global Competitiveness Report. 8 Another variable that covers regulatory quality is provided by the Heritage Foundation (Miller and Holmes, 2014) . It includes, however, less information on the different dimensions of business regulations and is only available from 1995 onwards. Using this variable would not allow us to estimate a long-term effect. The correlation, however, between the Heritage Foundation variable and our RegQuality variable is high. 9 The correlation between the two indicators is 0.42.
one's focus the optimal regulatory framework might look different, but our results hold for both indicators. Additionally, obtaining significant coefficients on both variables provides further evidence that regulatory quality does have a positive impact on economic growth.
In addition, to ensure that it is really economic and not political institutions that drive economic growth we include two variables that characterize a country's political institutions, namely, Democracy and Autocracy from the Polity IV project (Marshall et al. 2011 ). Both variables range from 0 to 10, with zero being least autocratic/democratic and ten being most autocratic/democratic.
To determine the integration channel (TradeShare), we use exports and imports of goods and services (current US$) as a share of GDP lagged by one period. This has advantage of normalizing the trade variable, but avoiding the problem that an external shock might influence trade and GDP simultaneously resulting in a biased TradeShare ratio (Busse and Koeniger 2012) 10 .
The sample consists of 106 countries in total out of which 80 are developing countries 11 . To reduce the influence of business cycles we use five year averages from 1970 to 2009.
Unfortunately, the panel is unbalanced, mainly because data availability for the regulation variable is limited in the first periods 12 .
When estimating growth regressions empirically one has to deal with endogeneity of the variables, especially omitted variable bias and potential two-way causation. Accordingly, our dependent variable ΔGDPpc and the explanatory variables InvShare, PopGrowth, TradeShare and RegQuality will probably be influenced by contemporary shocks 13 . In addition, it is unsure whether RegQuality actually influences ΔGDPpc or vice versa. On the one hand, a higher regulatory quality could increase the productivity and the efficient use of resources, resulting in higher income growth rates. On the other, it is also possible, that higher GDP growth rates entail improvements in regulatory quality through the availability of additional resources. Thus, estimators that do not take these issues into account will most likely be biased. Usually the IV approach is used to solve these problems. One possible solution to this is the use of internal instruments as suggested by Arellano and Bover (1995) and Blundell and Bond (1998) . The System GMM estimator uses lagged levels and differences as a set of instruments for the endogenous variables to analyze changes across countries over time while effectively dealing with reverse causality. Felbermayr (2005) adds another caveat of the traditional IV approach that is solved through the System GMM.
According to Felbermayr (2005) most previous models are static cross-section regressions that assume all countries are on their respective balanced growth path, e.g., their steady state. When looking at issues of conditional convergence this is problematic if the trade share affects the countries' steady state or the speed of convergence towards the steady state is low.
Consequently, the results will most likely be biased. The System GMM was also recommended for the estimation of growth equations by Bond et al. (2001) . The authors argue that due to the difficulties associated with the empirical estimation of growth equations, e.g. endogenous righthand side variables that are measured with error and omitted variables, there is no alternative to an IV approach. As previously mentioned, using outside instruments, however, is not an easy task, thus, Bond et al. (2001) suggest that it might be preferable to use the System GMM.
Overall, the use of a method with internal instruments seems to be necessary to shed some light on the trade, growth and institutions/regulations nexus, which is what the System GMM does.
Of course this methodology also has its limitations. As previously mentioned, it is not free from criticism that the results are arbitrary, depending on the specification. By using the most conservative approach we ensure that the problems associated with the System GMM are mitigated.
Empirical Results
Following the definition of the variables and the methodology, we now turn to the empirical results. Table 1 reports the results of the Fixed Effects and the pooled OLS estimator for the complete (columns (1)- (6)) and the developing countries sample (columns (7)- (12)).
As a benchmark in column (1) we use the augmented Solow model that explains differences in GDP per capita growth rates across countries and time by the level of GDP per capita (GDPpc(t-1)) in the previous period to mitigate the endogeneity problem, the investment rate (InvShare), the population growth rate (PopGrowth) and human capital (Education). In the benchmark, we observe that the effect of GDPpc is negative and highly significant. The InvShare coefficient is positive and also significant at the 1% level, whereas PopGrowth is negative and significant in most specifications. Education on the other hand is insignificant. Column (7) repeats the exercise for developing countries only, with similar results for the control variables. In column (2) and (8) we add the regulation variable (RegQuality), which is highly significant in both cases. Adding the trade variable (TradeShare) in columns (3) and (9) does not change the significance of the other variables and only marginally alters the RegQuality coefficient.
TradeShare as such is insignificant in both cases. Next, we check for a non-linear influence by using the first polynomial (columns (4) and (10)) and the logarithm (columns (5) and (11)).
RegQuality Sq is negative, but insignificant in both cases, but the logarithm in columns (5) and (11) provides some evidence for non-linear effects, implying an inverse U-shaped function. The TradeShare variable, on the other hand, remains insignificant. Finally, the pooled OLS regression in columns (6) and (12) broadly confirms the results of the Fixed Effects estimation. t-values in parentheses, significance at the 10, 5, and 1 percent level is denoted by *, **, and *** respectively.
As previously mentioned, the Fixed Effects estimator does not adequately deal with the problems that occur when estimating growth regressions, e.g., endogeneity due to omitted variables, measurement error and reverse causality. In addition, Nickell (1981) identified that the coefficients of a regression might be biased in dynamic panel data models, where T is small.
In case the lagged dependent variable is used as an explanatory variable, the demeaning process of the Fixed Effects estimation causes the regressor to be correlated with the error term. While it is not entirely clear how large T needs to be for this effect to vanish, it seems self-evident that the eight periods we use represent a small T. Therefore, we re-run the regressions from Table 1 using the System GMM estimator, which does not suffer from the Nickell bias and deals with endogeneity using internal instruments. The results are reported in Table 2 .
Despite its advantages, the System GMM estimator is not free from drawbacks. Specifically, it is often criticized for being sensitive to specification, in particular to an arbitrary setting of laglimits. In addition, the proliferation of instruments is an issue that might bias the results.
Roodman (2009) describes how in the System GMM the Hansen test of instrument validity can
be weakened if the number of instruments overfits the endogenous variables. In this case, even though the Hansen test does not indicate overidentification, there are too many instruments and the results are biased "towards those from non-instrumenting estimators". Roodman (2009) argues that, even though the Hansen test seems valid and the number of instruments does not exceed the number of N (countries), applying this rule of thumb can still result in an overfitting bias and fail to produce valid results. This might pose a problem, especially when the number of countries is reduced for the developing countries sample. To reduce the instrument count Roodman (2009) suggest restricting the lags instead of using all available instruments and collapsing the instrument matrix into smaller sets, through the combination of instruments. To avoid this bias we therefore collapse the instrument matrix for the endogenous variables and limit the number of lags used to two 14 . This way we ensure that the instrument count is linear in T, and thus mitigate the problem of an overfitting bias.
Again, we estimate a benchmark based on the augmented Solow model, already including the autocorrelation in residuals, reflected in the p-value of the Arellano-Bond test, we had to include an additional lag for GDPpc. In general, the results confirm the findings of the FE estimation.
The net effect of income levels (GDPpc) is negative, InvShare is positive and significant in three out of four regressions for the complete sample (columns (1) to (4)), but only in one for the developing countries sample (columns (5) to (8)). PopGrowth and Education have the expected signs, but are insignificant. TradeShare on the other hand is significant in all regressions, as is RegQuality in all different specifications, except for RegQualitySq in the complete sample. These results indicate, that both trade and regulation matter for growth.
Neither the Sargan/Hansen Test for joint validity of instruments 15 , nor the Arrelano-Bond test for first-and second-order correlation in differences (AR(1) and AR(2)) suggest any econometric problems.
In term of economic significance an increase in RegQuality by one standard deviation (0.155) is associated with an increase in ΔGDPpc of 5.5 percentage points over the five year period (column 4). The effect is slightly larger (5.9 percentage points) for the developing countries sample. The influence of TradeShare on ΔGDPpc on the other hand is smaller. Here, an increase by one standard deviation (0.24) leads to an increase in ΔGDPpc of about 2.5 percentage points over the five year period for both developed and developing countries (column 8). 15 We reject Ho: the instruments are valid if the p-value of the Hansen Test is below 0.1. A value of 0.0866 (column (6)) would indicate, that the instruments used are not valid. Since we continue to use the functional form logarithm and the value is just below the threshold, we do not deal with this issue any further. Notes: Significance at the 10, 5, and 1 percent level is denoted by *, **, and *** respectively. Estimation based on two-step System GMM estimator with robust standard errors; corresponding z-values are reported in parentheses. Constant terms and time dummies are always included but not reported. Hansen Test is the Hansen-test of overidentifying restrictions. AR (1) and AR (2) are the Arellano-Bond-test that first and second order autocorrelation in residuals is 0.
It may be argued that there is a systematic difference in the influence of RegQuality on ΔGDPpc for the best and worst regulated countries, for example, that a certain level of RegQuality is necessary for it to exert any effect on economic growth. In order to account for threshold effects we include a dummy for the top 50% of countries with the best regulatory quality and one for the countries with the biggest improvement over time 16 . That dummy is then interacted with the RegQuality variable and takes its value if the country belongs to the best 50% of regulated countries and zero otherwise. Columns (1) to (4) of Table 3 present the results for the best regulated 50% of countries in 2009 and the most improved countries during the entire period , while columns (5) to (8) present the worst regulated 50% 17 . For the complete as well as the developing countries sample there is little change in the coefficients of the control 16 We used two different dummies Top50Reg09 for the best 50% in 2009 and Top50Reg70-09 for the most improved countries between 1970 and 2009. 17 We tried different threshold levels, but for both the complete as well as the developing countries sample the top 50% perform best.
variables and the TradeShare variable is also significant 18 . In addition, the RegQuality coefficient remains significant. The interaction term for the top 50% itself is negative, albeit only significant for the best regulated countries in 2009 (columns (1) and (3)) and not for the most improved ones. This implies that countries that already have high-quality regulations benefit less from additional improvement. Repeating the estimation for the bottom 50% confirms these findings. The interaction term is now positive, which indicates that countries with worse regulation benefit more. One could argue that there are decreasing returns to regulation. This argument makes sense, since the improvement of regulation is easier and with larger potential effects in countries where regulatory quality is relatively bad. It makes a difference, for example, whether the duration to enter a market is reduced from 200 to 100 days or from 20 to ten.
18 An interaction term for the countries with the highest or lowest TradeShare is not robustly significant, independent of the cutoff level. The results are not reported, but can be obtained from the corresponding author. Table 2 To sum up, one can say that both RegQuality and TradeShare have a positive association with GDPpc growth rates. The effect of regulatory quality is of considerable size, whereas the effect of trade is smaller in economic terms. Apparently, a good regulatory environment facilitates the creation and expansion of domestic private businesses and attracts investment from abroad (e.g.
as foreign direct investment) resulting in higher economic growth. It also potentially increases the productivity of existing firms and facilitates business by correcting for or even removing market failures that are perceived as serious obstacles by potential investors and existing firms alike. For firms to even start investing the country needs to provide a certain quality of regulation, e.g. ensure that there is a functioning market. Then, firms are set up, investments are completed, ideally resulting in job creation and higher income. Obviously, if countries already have qualitatively good regulations, additional improvements will be harder to execute and thus not have an equally large effect.
Robustness
In a next step, we check the robustness of the results, by using different periods, samples and additional variables (Table 4 ). First, we exclude the first three periods, since data availability was limited for the regulatory quality variable. Columns (1) and (2) present the results for the shorter timeframe between 1985 and 2009. Again, there is only very little change in the controls.
GDPpc and InvShare are both highly significant, while PopGrowth and Education are not.
TradeShare on the other hand is not significant, neither for the complete, nor for the developing countries sample, whereas RegQuality is still highly significant, with a coefficient that is higher compared to the sample period from 1970. This result suggests that the changes in regulation in more recent periods were more important for income growth. Possibly, the process of globalization/internationalization makes regulatory quality more relevant when firms can move abroad if they find the regulatory framework hostile to their activity and new sources of income such as foreign investors have many countries to choose from.
Central and Eastern European Countries (CEEC) are excluded from the sample in column (3).
The countries in this specific group have experienced major changes in regulatory quality after the collapse of the Iron Curtain in 1989-1990 and increases in GDP per capita growth rates. It is conceivable that the results in Tables 1 through 3 are driven by exactly this process only and regulation does not have a significant effect on the remaining sample. For this reduced sample, the coefficients for the control variables are similar to the ones in the baseline specification, but the coefficient for the RegQuality variable decreases strongly, indicating that the improvement in regulation in the CEE countries might indeed be one major driver of increased GDP growth.
This is still only one part of the story. The size of the RegQuality coefficient may be reduced, but it is still significant at the 5% level, which means that regulatory quality is also a driver of economic growth in non-CEE countries.
Next, we split the sample in income groups according to the World Bank classification 19 . The results are presented in columns (4) to (7) . Surprisingly, there is no significant impact of regulatory quality on GDP growth for low-income countries. Education, on the other hand, is significant and positive only for this income group. One possible explanation is that the least developed countries have other issues that are more important than regulation, such as the provision of the most basic (political) institutions or education. Another possibility is that the implementation of regulation is problematic in low-income countries, so that de jure regulatory quality is not bad, but when it comes to de facto regulation, there are issues that prevent firms from benefiting from improvements in regulation, such as corruption. In contrast, the middleincome countries benefit from improved regulation, as do high-income countries. The TradeShare coefficient is insignificant in all sub-samples, but the high-income sample, where it is highly significant. This result suggests, that it is mostly the high-income countries that benefit from trade liberalization or increased trade volumes. Reducing the sample by a sizeable amount leads to potential issues with overidentification. Limiting the number of lags even further, however, only marginally alters the results, except for the fact that RegQuality is not significant for high-income countries any more 20 .
Then, to verify that the results are not driven by some factor that is specific to our main independent variable RegQuality we use a different variable for regulatory quality, bureaucratic quality (BurQuality) from the ICRG to the baseline regression (PRS 2011) 21 . This reduces our sample size to 95 countries (69 developing ones) and the timeframe under investigation to 1985 to 2009 (columns (8) and (9)). Despite having a different focus than the EFW indicator 22 the 19 According to this classification countries with an annual income lower than 1,045 US$ are low-income countries. Lower-middle-income countries have an income between 1,046 and 4,125 US$ and upper-middle-income countries lie between 4,126 and 12,745 US$. Finally, all countries with an annual income higher than 12,745 US$ are classified as high-income countries. 20 Results not reported, but can be obtained upon request. 21 Another variable that covers regulatory quality is provided by the Heritage Foundation (Miller and Holmes, 2014) . It includes, however, less information on the different dimensions of business regulations and is only available from 1995 onwards. Using this variable would not allow us to estimate a long-term effect. The correlation, however, between the Heritage Foundation variable and our RegQuality variable is high. 22 RegQuality is targeted at economic freedom and therefore high, when regulation maximizes economic freedom, whereas BurQual is high when regulation minimizes risks of investment in a country.
variable turns out to be significant for the complete as well as the developing countries sample.
The TradeShare variable is also positive when entered with the BurQuality variable.
Surprisingly, Education is negative and significant for the complete sample. This could be related to the different sample and to the fact that in the observation period of the indicator countries with relative low levels of education have experienced high income growth rates, e.g.
China, while the industrialized countries such as the US with high levels of education have had to deal with lower income growth.
Altogether, there is no evidence that the results are driven by the specific regulation variable and they seem robust throughout different country groups, time-frames and estimation methods.
Finally, to ensure that the RegQuality variable does indeed capture the effect of economic, but not political institutions instead, we include different measures of political institutions together with the RegQuality and the TradeShare variable. Democracy in columns (10) and (12) and Autocracy in columns (11) and (13) are from the Polity IV project (Marshall et al. 2011 ). Both variables range from 0 to 10, with zero being least autocratic/democratic and ten being most autocratic/democratic. As would be expected, the Democracy coefficient is positive, but insignificant, whereas the Autocracy coefficient is negative and significant in the complete sample. This is in line with De Haan and Siermann (1995) who find that the relationship between democracy and growth is indeed not robust. More importantly, the RegQuality variable is still significant, albeit with a strongly reduced coefficient. Apparently, the Democracy and the RegQuality variable contain some common features that influence growth.
In terms of political institutions it seems that a democratic regime does not matter for growth, but a strongly autocratic regime somewhat impedes economic development. More importantly, RegQuality retains is statistical significance, even though its economic significance is reduced with either one of the political institutions variables. Apparently, economic institutions have a bigger impact on income growth rates than political institutions. There is, however, the possibility that more democratic countries simply reform more and put a stronger emphasis on regulatory quality and increase growth through better regulations (Eifert 2009 , De Haan et al. 2005 ). In addition, Acemoglu and Robinson (2012) argue, that the economic institutions of a country, including the regulatory framework, depend on the political institutions. The results in columns (10) to (13) support this hypothesis. This would imply that political institutions are an indirect determinant of economic growth, through economic institutions. 
Conclusion
Despite its potential for improvement, the quality of business regulation and its impact on economic growth have been subject to very little research. Even less research has been conducted about the joint impact of integration and regulation despite potential interlinkages.
In addition, previous empirical research has been suffering from various problems, such as the use of problematic instruments with the IV approach or the failure to take the dynamic setting of growth regressions into account. This suggests the use of a relatively new method, the System GMM estimation. This method, however, is not without caveats. It drastically suffers from the use of too many instruments and the explanatory power of conventional tests is also reduced in the case of an overidentification problem. We take all these issues into account, by using the System GMM with a collapsed instrument matrix that significantly reduces the number of instruments. When comparing the results to the standard FE or the pooled OLS estimator, we find a very similar pattern, supporting our hypothesis.
Our results suggest that regulatory quality is a highly significant and robust determinant of economic growth. Moreover, the effect seems to be non-linear, suggesting that there might be decreasing returns to regulatory improvement. Countries that already have had a relatively high improvement in regulatory quality will benefit less than countries that have had little. In addition least developed countries do not seem to benefit from improved regulation.
Apparently, there are other factors that play a more prominent role for economic growth in the poorest countries, such as education. The integration channel also seems to be significant, albeit less robust and mostly relevant for high-income countries. There is also no clear evidence of a direct effect of political institutions on changes in income, although the effect might be indirect in the sense that countries with better political institutions will simply reform more and have better business regulation.
As a policy implication, these findings indicate that a stronger focus of policy makers on the regulatory quality of a country is likely to result in enhanced growth prospects. While trade liberalization has been on the agenda for many years now, regulation has only gained importance more recently. Especially in countries, in which the political institutions are nonextractive and there is sufficient centralization, regulatory reforms can be a major source of economic growth 23 . They are often initiated by determined policymakers and government officials, even in countries that seem to lack resources for reform. In only seven years, between 2004 and 2011, Mozambique for example managed to reduce the number of days to start a business from 153 to only 13 (World Bank, 2014a) . It is therefore particularly interesting to observe that the improvement of business regulation does indeed have a positive effect on economic growth.
Of course these results do not allow for precise policy implications for a specific country. Even though the indicators for good regulatory quality are standardized there is no "one size fits" all regulation. What works well for one country does not need to be welfare improving for the other and practical policy implications need to be formulated taking into account country characteristics and needs. One also has to distinguish between de facto and de jure regulation.
Even if an indicator significantly (e.g. days to start a business decrease) improves it does not necessarily mean that firms really face a less burdensome regulatory framework. Corruption and unofficial rules may be bigger impediments to business activities than official business regulation, especially in developing countries. This is, however, that needs to be dealt with on a more regional basis, taking into account the specific environment and challenges of countries.
In general, this study is in line with a small set of literature that argues that trade and economic institutions might be an important determinant of income growth. Despite its drawbacks our study has successfully established this link and, to be more specific, business regulations seems to have a bigger and more robust association with economic development than trade. In addition, while trade benefits high-income countries, it is the middle-income countries that gain from improved regulatory quality. Consequently, regulatory reform should be on the agenda especially for developing countries. For least-developed countries, the story is, again, different.
This country-group benefits from more education and investment, but changes in regulation do not have direct impact on growth. Apparently, other issues need to be tackled before this country-group can benefit from improved regulation. 
